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mixing dish. The white rag stock and the wllite wood fiber 
are mixed in these, in the required proportions. At this 
stage, the pulp is adulterated with China clay, to give it sub· 
stance and weight: bere the sizing (composed of resin and 
sal soda) is put in; oil of vitriol, bluing, yellow ocher, and 
other chemicals are added, to whiten or to tint the paper. 
These beaters are much like so many soup kettles. Upon 
the kind, number, and proportion of the ingredients depends 
tile nature of the product. The percentages of rag pulp, 
wood pulp, clay, coloring, etc., used, depend upon the quality 
of paper ordeted. 

After tile final beating, the mixture descends into a large 
reservoir called the" stuff chest," whence it is pumped to 
the pajJer machine. The pulp is of the eonsistellcy of milk 
when it pours from the spout of the pumps on the paper 
machine. Tile latter is a complicated series of  rollers, belts, 
sieves, blanket", pumps, and gears, one hundred f"et long. 
To describe it or to understand a description of it would re
quire the vocabulary and the knowledge of a scientist. The 
milky pulp first passes over a belt of fine wire cloth, through 
which the water partly drains. It is ingeniously made to 
glide over two perforated iron plates, under which pumps are 
constantly sucking. You can plainly see the broad sbeet of 
pulp lose its water and gain tbickness as it goes over these 
plates. Broad, blan ket-like belts of felt take it and carry it 
over and hetween large rolling cylinders filled with hot 
steam. These dry and harden it into It sbeet which will 
support itself; and without the aid of blankets it winds 
among iron rolls, called calenders, which squeeze it and give 
it surface. It is wound upon revolving reels at tbe end of 
the machine. 

If a better surface or gloss is required, it is carried to the 
super· calendering mill, where it is steamed and Rubjected 
to a long and circuitous journey up and down tall stallds of 
calenders upon calenders. The paper is cut by machines 
having long, winding knives which revolve slowly and eut 
on the scis,ors principle-no two points of the blade bearing 
on the paper with equal pressure at OlJce. Girls pack the 

·sheets on the tables as they fall from the cutters, and throw 
out the damaged or dirtied sheets. A,. small black spot or 
hole or imperfection of any sort is sufficient to reject a slleet. 
In some ordets fifty per cent. of the slleets are tbrown out. 
There is no waste, as the damaged paper is ground into pulp 
a,:min. Having been cut, the paper mnst be counted anLl 
folded. Then it is packed into bundles for shipment. The 
yonng lady who does tile counting and folding is the wonder 
of the mill. Giving the slleets a twist with one hand so as 

Mr. Anderson, of the vascular tissues of patients who have 
died of consumption, scrofula, and allied diseases, show" a 
very marked deficiency in the quantity of inorganic matter 
entering into their composition; this deficiency i� not con· 
fined to the organs or ti"sues which bre apparently the seat 
of the disease, but in a greater or lesser dcgree pervades the 
whole capillary system." 

The observations of Dr. Marcet, F.R.S., show that in 
phthisis there is a considerable reduction of the normal 
amount of phosphoric acid in the pulmonary tissues; and it 
is very probable that there is a general drain of phosphoric 
acid from the system. 

Tllis loss may be caused by the expectoration and night· 
sweats, or it may also be produced by defective mineral nu
trition, either from deficient supply in the food, or from 
non assimilation. But, whatever causes tbis deficiency, it is 
universally aCknowledged that it is essential the food sllould 
contain a propel' supply of the mineral dements. If the 
body is we 11 nourished, the resisting force of the system IS 
raised. Professor Koch and others, who accept tbe germ 
theory of disease to its fullest extent, state that the minute 
organisms of tubercular disease do not occur in tile tissues 
of heaUhy bodies, and tbat when introduced int,) a living 
body their propagat.ivll lind increase are greatly favored by a 
low state of the general Ileal t U. 

Dr. Pavy, F.R.S., s llowed in his address on the "Diet
etics of Bread" tllat in white flour, instead of ohtaining the 
23 parts of mineral mattet' to 100 parts of nitrogenous mat
ter-wbich is tbe accepted ratio of a standard diet-we 
should only get 4'20 parts of mineral matter. Professor 
Church states tllat 1 lb. of white flour Ilas o[)ly 49 grainR of 
mineral matter, while 1 lb. of whole wilp.at meal has 119 
grains. Wbole wheat meal, besides containing other essen
tial mineral elements, has double the amount of lime, and 
nearly three times the amount of phosphoric acid; so tbat i f  
defective mineral nutrition in any w a y  predisposes t o  con· 
sumption, the adoption of wheat meal prepared in a digesti
hie and palatable form is of primary importance for those 
who are unable to obtain the pbosphates from high-·priced 
animal foods. 

Wbeat meal has also great advantages for those who are 
able to afford animal food, for, as Dr. Pavy stated, "It acts 
as a greater stimulant to the digestive organs." 

It is probvbly due to this stimulating property of wheat 
meal that people who have adopted it find they can digest 
animal fat mucll bet tel' tuan previously. If this is corrobo
rated by general experience, it may be of great benefit in 

that overhung them. The best reRults have beell attained 
where the waters are of considerable extent, especially those 
in and bordering on tue wilderness in tile northern part of 
the St.ate. The experiments with California 1rout. bave been 
very successful. and it is found that tile streams most suit
able for them are the Hudson, Genesee, Mohawk, Moose, 
Black, and Beaver rivers, and the East and West Canada 
creeks. The commission hopes 10 hatcll 6,000

;.
000 or 8,00U,OOO 

shad this season at. a cost of about _$1,0�0. lJoncerning Ger· 
man carp, the commissioners find tllat the water at Cale· 
donia is too cold for tuis fish, but think that carp would do 
well in waters further soutll. 

The commif;sioD awaits a more liberal appropriation of 
money before beginning the work of hatching at the new 
State fish farm at Cold Spring, on the north side of Long 
Island, thirty miles out from Brooklyn. 

MIOCENE MAN. 
GRANT ALLEN, an English evolutionist, gives this imagi

nary picture of our supposed anpestor: " We may not unjusti· 
fiably picture him tIl ourselves as a tall and bairy creature. 
more or less erect, but with a sloucbing gait, hlack·faced and 
wbiskerp.d, with prominent, prognathous ml1zza, and large, 
pointed canine teetll, th,lse of each jHW fitted into an inter
space in the opposite row. These tseth, as Mr. Darwin sug
gests, were used in the combats of the males. His forehead 
was no doubt low and retreating, with bony bosses under
lying the shaggy eyebrows, which gave him a fierce expres
sion, somelbing like tbat of the gorilla. But already, in all 
Iikelillood1 be had learned to walk habitually erect, and had 
begun to aevelop a human pelvis, as well as to carry bis 
head lllore straight on bis shoulders. That some such 
animal must have existed 8eems to me an inevitable corollary 
from the general principles of evolution and a natural infer
ence from the analogy of other living genera." 

GOULIER'S TUBE-GA UGE. 

As well known, the method by which glass barcmeter 
tubes are made gives them variable calibers. Not only do 
tbe different tu bes vary in size, but even the same t ube is 
apt to have dIfferent diametprs througllout ils length, and 
its sections are not always circular. Manufacturers of 
barometers often have need to know exactly the dimensions 
of the sect.ions of these tubes, and to ascertain whether 

GODLIER'S TUBE GAUGE. (Plan and longitudinal and tranverse sections,) 

to spread open the edgeR, she gallops the fingers of the otber 
hand among them; ami as quickly as you or I could count 
three, shE' counts twenty-four and folds the quire. She takoo 
four �heets with a finger and goes her whole hand and one 
finger more; thus slle get;; twenty-four Rheets. Long practice 
is req !lired to do tile counting rapidly and accurately. 
Twenty-four sheets, no more and no less, are always found 
in bel' quirps. 

Papers of different grades are made of different Rtock, but 
by the same process. Some paper stock is used. This must 
be bleachpd in lime and soda ash. There are powerful 
steam engines in the mills for use whf'n the water is low. 
There are large furnaces and boilers which supply tbe steam 
used in the proces'es. 

The MeRsrs. Denison employ 175 bands at Mechanic Falls. 
Their pay 1'011 amounts to about $5.000 pel' month. The 
mills produce 350,1100 pounds of paper per month. and they 
shi p several car-loads of prepared wood-pUlp, in excpss of 
that required f 0)' their own use, weekly The annual value 
cf their product is not far from $:100.000. They use, for 
sundrie�, each month, 300 t.ons of coal, 100 casks of common 
lime, 25" gallons of burning·oil, 28.000 pou nds of chlorate 
of lime, 3,700 pounds of soda ash. 10,0110 pounds I,f resin. 
24,000 pounds of sal soda, 22,000 p:mnds of oil o� vrtriol, 
22,000 pounds of Cbina clay, etc. 

WHEAT·MEAL BREAD AS A ME.1.NS OF DIMIN
ISHING TUBERCULAR DISEASE. 

By 1.1. YATES, Hon. Sec. Bread Reform League, London. 
IT is well recognized that defective mineral nutrition is an 

important factor in the production of rirkets and bad teeth, 
but a" its influence in predisposing toward I uherculous dis
ease is not so clearly ascertained, will you kindly allow pub
lic attention to be directed to a statem�nt which was dis
cussed at the Social Science and Sanitary (]ongresse�, and 
which, if confirmed by further scientific research. indicates 
a simple means of diminishing ('onsumption, which. as Dr. 
William �'arr, F.R.S., SI.yS, ,. is the greatest, the mo�t con· 
stant, an.l the mo�t dreadful of all the diseases that affect 
mnnkindl' In "Phosphates in Nutrition," by MI'. M. F. 
Anders ln, it is stated that although the external appearances 
and c 3neral condition of a body when death has occurred 
from starvation are very similar to those presented in tuber
culous disease, in starvation, "from wasting of the tissues, 
caused by the combustion of their organic matter, there 
would be an apparent increase in the percentage proportion 
of mineral matter; on the other hand, in tubercular disease, 
there would be a material decrease in the mineral matter as 
compared with the general wasting." Analyses, made by 

aiding tbe system to resist tendencies toward consumption 
and scrofula, for these diseases are generally accom panied 
by los8 of the power of as�imilating fat. It is helieved that 
a deficiency of oleaginous matter is a predisposing cause of 
tuberculous disease. An important prophylactic, therefore, 
against such maladies, would be a general increase in the 
use of hutter and (lther fatty foods. 

There is such good reason to believe that a low state of 
nutrition favors the development of tuberculouq disease, that 
parents cannot be too strongly urgpd to provide their chil
dren with a proper supply of healthy, nourislling, and pure 
food (under which term must, of course, be includpd pure 
air and pure water), for by so doing they may often arrest 
consumptive tendenCies, and thus would he diminished 
the ravages of that fatal disease which, when once estab
lished, is .. the despair of the pbysician, and the terror of tbe 
public. " 

THE NEW YORK FISH COMMISSION PONDS AT 
CALEDONIA. 

THE capacity of the New Y orl, State fish farm at Cale
donia is 6.000,000 fry a year. The recent I.\' issued report of 
tile fish commissioners says that th·is year the ponets will be 
worked to their full ca.pacity. 

. 

The supply of spawn has been greater than could be 
hatchpd there, and supplies were sent to responsible persons 
in every State in the Union to be experimented with. At 
the date of issuing thp report the supply of stock fish at the 
hatchery embraced, it was estimated. a thousand salmon 
trout., of wpights ranging from four to twelve pounds; ten 
thousand brook trout. from balf a pound to two pounds in 
wpight; thirty thousand California molintain trout, weigh
ing from a quarter of a pound to three pounds; forty-seven 
hundred rainbow trout, of from a quarter of a pound to two 
pounds' weight; and a large number of hybrids produced by 
crossing and interbreeding of different members of the sal
mon tribe. In this connection rpference is made to the inter
esting fact that hybrids of the fish family are not barren. 
Spawners produced by crossing the male brook trout wilh 
the female salmon trout cast 72,000 eggs last fall, which 
hatched as readily as the spawn of tlieir progenitors. The 
value of the stock of breeding fish at the hatchery is esti
maled at $20,000. 

The hatch of salmon trout this season was not far from 
1,200,000, and these will be dIstributed chiefly in the large 
lakes of the interior. About a million little brook trout 
were produced. The commission doubts whether much 
benefit has resulted from attempting to stock small streams 
that have once been good trout waters, but the temperature 
of wbich has been changed by cutting away the forest trees 
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they are equal throughout a certain length of tube, and 
thi, is especially necessary in tllose instruments in w Ilich 
the surfaces of the sections of the reservoir and tube must 
bear f' definite ratio to one anot.her. Having a�cert.ained 
that no apparatus existed for measuring the caliber of these 
and anolagous tubeq, and that manufacturers had heen 
accustomed to make the meaRUrements by roundabout 
methods, Colonel Goulier has been led to devise a sma)) ap· 
paratus for the purpose, and which is shown in the accompa· 
lIying cuts. 

The extremity of a brass tulw, T, 0'5 to 0'6 of a meter in 
length and smaller in diameter than the tube to be gauged, 
is cut into four narrow strips a few cen timeters in length. 
The extremit.v of ea{'h of theRe strips is bent toward the axis 
of Ihe tube. Two of them, m and m', opposite ench other 
are made very fll'xiblf', and· cany, riveted to tlleir extremi
ties, two steel buttons, tbe heads of which, placed in the 
interior, have the form of an obtuse quoin with rounded 
edl!e dire(·ted perpendicular to the tuile's axis. The other 
extremities of these buttons are �pherical and polished and 
serve as caliper points in the operation of measuring. These 
buttons are given a thiclmess such tllat when the edges of 
their heads are in contact, the external diameter of the tube 
exceeds the distance apart of the two calihrating points by 
more than one millimeter. But su('h distance apart is 
increased within certain limits by inserting between the but· 
tons a Get:man silver wedge, L, carried by a rod, t, which 
traver�es the entire tube, and which is maneuvered by a 
head, B, fixed to its extremity. This rod carries a small 
scrpw, 'V, "'hooe head slides in a groove, r, in the tube, so as 
to limit the travel of the wedge and prevent its rotation. 
Beneath the head, B, the rod is filed so as to give it a plane 
surface for the reception of a divided scale. A correspondi.ng 
�lit in the lOp of the tube carries the index,!, of the scale. 
The principal divisions of the scale have been obtained experi
mentally, and traced oppm,ite the index when the calibrating 
points were exactly 7, 8, 9. etc., millimeters apart. As the 
angle of the wedge is about one-tenth, the intervals between 
these division� are about one centin::;eter. These intervals are 
divided into ten parts, each of which corresponds to a vtlri
ation in dit;tance of one-tenth of a millimeter. 

To calibrate a glass tube with this inotl'Ument, the tube is 
laid upon the table, the gauge is inserted. and the buttons 
are introduced into the section desired. The flat side of the 
head, B, being laid on the table, arranges, as shown in the 
figure, the buttons perpendicular to it. Then the measur· 
ing wedge is introducpd until a stoppage occurs through the 
contact of the buttons with the sides of the tube. Finally, 
their distance apart is read on the scnle. Such distance 
apart will be the me'lSUre of a diameter or a chord of tbe 
tube's section, according as the buttons have been kept in 
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